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NH-CH 2 -CO-N X A 
CN 
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(57) Abstract: Aliphatic nitrogenous five-membered ring compounds of the general formula [I] or pharmacologically acceptable 
fS| salts thereof; a process for the preparation of the compounds or the salts; and pharmaceutical compositions containing the compounds 
O or the salts as the active ingredient: p] wherein A is CH 2 - or S-; R 1 is hydrogen, lower alkyl, hydroxy-lower alkyl, or lower alkoxy- 
^ lower alkyl; X is N(R 3 )-, -0-, or CO-; R 3 is hydrogen or lower alkyl; and R 2 is an optionally substituted cyclic group or optionally 



substituted amino. 
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R 1 

R 2 -X-<^^ [I] 

CN 

St, AH-CH 2 -Xtt-S-^L, 

Xtt-N (R 3 ) -O-, Xtt-CO-fcaU 
R 2 (l (1) «ft$nWTfc«fc^3S5«k Xtt 

(2) s^^nr^Tfecfc^T^ys^T, 
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1 

m m m 

if-wmmntcv^^jiv^^y-^iv cdppiv) mmttm&G 

10 9 J*W'VJy*'?3'#—V. IV (D P P I V) teu #U FIR® N£fll 
i^Xaa-P r oXteXa a -A 1 a (Xaattt^^75;MoT 

So 

DPP IV (CD2 6t^nS) ®£#ftT®t£#J, gSJS£®BS«£o 
15 V>T, ©##**&£> (Hoist S» Diabetes, fg47#, JSI1663-1670K, 1998 
¥ ; Augustyns£>, Current Medicinal Chemistry, ^6#, £I311-327H, 1999 
^;Meester£, Imiunol. Today, fg20#, ^367-375M, 1999<£ ; Fleicher<E>, 
Immunol. Today, JB15#, i£180-184H, 1994^) . 

GLP-1 (^^^tt^Hl) «, ^^^;i/Z3-7,WK)iC'l'>7 > 

§it^tt5ig*^5o DPPIVH H©GLP-l£in*##U 
TOttfb-T S ttfefc, GLP-l<D7>^ rf-X h £ LTfcmtZ^T- F 

25 D P P I V0»*«ft*ffigrf *©lfi«F^ffl*^bTrtfiEttGL 
P - l©^J3£iS£) J; 0, lP^n-XiW^-f>^U>^ 
JR^tenfcWttrH (impaired glucose tolerance) £$c»T3 a 

dppi vEsam* mmm mz.2 mmmm) • mm 
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$e>icGLP-i ©itiMfffl fcitsaf* £ tic «fc Dafc#j&«B&*n*>ai 

TiMCmSDPPIV (CD 2 6) fcL ^««fc^3^ 
SfcS#J£&fcDTV>3. £©DPP I V (CD 2 6) *a#^>|fi«P**fcJ;«3 

fc:HW£. U ItiC^Vitfi*IjfilTtt(DD P P I V (C 

D2 6) »f$AJ±#UT*0> tflfelt#m+K:«»tr>DPP I VfiH***iftffi 
StlWS. DPP IV (CD 2 6) «, HI V©U >/TOJS^©it 

15 £©fc#h DPP IV (CD2 6) ZmftZtafttt, SBMl (MA 
fcfc «£W»y2^) , #feH3E, ^tt$&ffi*£&43&» (AID 

DPPIVl*#i^tt5Mibt, H^^#fFW09 8/ 
20 1 9 9 9 8OTO0 0/3 424 1HH D P P I VRMWftBfctff* 2 - 

*56Wtt, ffinfcDPP I VPI$M>£Wr§ffmM^S«SM^t^ 
25 ^©M* 

«*w^oiis*, DPPiva#f^M 

[ i ] 
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R 2_ x /^~V_ NH -CH 2 -CO-N XX A [I] 

CN 

5 Xtt-N (R 3 ) -O-, 

r 2 « (i) wsnTUTt>«tviaiaatTf*oTttiRSC*«^«« 

(i i) ¥gt i:£fcL<fcJ3g5£«$3lg-e&££, X\Z 
10 (2) ■SI*nT^T , b«kVi7$/*ft*-r» 

is ♦sswttcnecD^jittfrovi'fn**)^ ^-©^r«fc# 

©lMltt*fctt^t!E««© fc©rt«f 5fL <h t) 1-4 © fc©/« 

^«2~ 7 > 1 1) fc>ttissti£2 ~ 5 ©am«*fc^^i^©t)©^tf e> 

25 8*£Dfrtt&*ifc3~6©%>©at^f&n£. fii7MP>iilt(l 
^HiC 1 ~ 6 , t X)fc>tfwiMWL 1 ~ 4 ©lft«tt*fc«^R«[tt© &©3«tf S 
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fctt^&2~5©fe©##tf5n£. S&fc, Aay>IftLT(t 7y 

*fsn§©ft;£i» [i] fc*v>T, R^^ns I"****, 
c i ) - jst> l < tt=m?£m{k*mmx.tf 

7i-iH, v^a^v-ji/g, ->^d^>^;^ v^ny^;PS> ->^n 

20 -ais:^b**stbTtt, M^ic9~i i©&©^we>n, 

-r>^-;vs, -f>T=;hS, ^-7^;^ rb7tFat7?m &£z$ 
zl n 6 ©-8Bx«£8fo&*«Sf& b x fr**gR3£tt s . 

H^^bTKilSi: bTte, 2~1 5©*>©J&*ff*b<* £#«Jfc 

tt, 7Jbtl/-M, 7>HJ;P2k 7x7->h'JJH, *«k^cn60-8U 

25 xtt^a»«jftftbT^*»a*fe^3Wwrfena. 

RtffcJtJicw ns i~4 «© jwjk? s.-^*, *©HR*tt£»#iS 
ftbTViT«b«fcVi, m -^^b<«H^©ii^8^^f,n?>o 
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tfnuv^s, -tstvuvx^s, tf^/us?-;^, t^V7-;vs, 
5 as, -fs^yu^s, k^/u^x, huryu;^ xh^yy;^ 

tf^U^S, k^-7x«, ^l/Tfsij-^S, ^t^U-M, kU 

10 ^ fc h p tf u v k h p k u a°- t f p 7-t? k - a°- 

of'Jjh, ^>x-r5^yu^», ^>y^ryu;i/S, ^>y*u-yu 

tf'JyJVS, ^rypkU^S, HnnEUyM, ^kHPkPPHU^ 

20 -fy^yu^s, */*u-uxji^ =^-yux;i/S, 7 

^7v^M> ~»7Ux;i/g, ^ny-jH, -fy£pvx;i/g, ^-y^U 

So 

^>y^y^/k°U5v-;i/S, /3-*^ux;us, #;wiyy;wfc y* 
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unsays cm zatt>b<»4H?i^bzK***fc»4iiai, xgtfcb 

r ( i ) eSiS$c 3-7 ©]£3g5££ft;*£g. 



( i i ) $: 9~ll ©-^^;»7ic0S> 
5 ( i i i ) gSHH^ BfcKTOtffiBtEW 1 ~ 2 fflOgEJiC^ 

10 r7irji/S, ->^d^^;wS, v^n^>^;i/S, v-^ay^l/S, 
o7°ok°;i/*> -f>yx;px, Oxxji^ ^-7^;^ fh7kHnt7 

;psk ^rt^xjvs, trau-;i/3£, -fs^yux;^ tf^y*U-;v*. tf 
□ u;ws, -f5^r/u;i/K, ^yu;v*> huryu;^ fh^^/uM, 
15 yu;ps, ;**+ryu;vs> -r y^-y-yu^s, ^^ryu;^ 
5Px-;i/S, ^ryu;i/S> -f y^7yu;i/S, f7^yyu;n, 
tr^'jswg, tf^vx^a, ^;v*ux;i^ g^^WJ x;wg, tfu 
H'J5y-/H, tf^^-;i/S, tfU3^x;i/^ h°^n;PS, fh 
y k H o tf U 5? t H n tf U yy-^i, a°- k F n 7 if tfx;Pg, 

20 t h n^r-tftJ ~)vm, <i y h u x;vg, <* y-r > h u x;i^, -f > h u 
-r>^yu;p«, -ry-r >ku;i^ ^>x-r 5^y»j;p*, ^>y^ryu 
^>i/^+f-yj;i/S> ^>^WV7^S, ^>y^xx;PS, ^ 
>yyj;i/«, 5Fxy tfUvMVS, ^rvn trusts, trnnKusw*, 

25 ^yux^S, 7^7y^J!/E y>;'Jt;H, ^n7-;i/S, 4V9u 
ryxx;PS, *>£a^r~>;vak t?nu^x;vs, xh^yyjws, 
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7 

7U;i/3k ^x-;vs, ^7^u;i/S, H^US^S, 
*'J^ mi^'J-M, t!U^;i/S, tfU5^x;V», tf^x;|/ 
a, HU^xjWg, A 0 -kFD7ift:-;VS, -f>KUx;i/g, -fV-OF 
U-JH, ^>V^x-;i/S, 3=xyt!L)5>;V2k fc!nnfc!y5?;P2k F 

rtrnu^xjvs, tr^u^ws, tf^^x;^, tji/*u^^> tt* 
10 x;i/S, t°ont!U^;uS, >>k Fob! ddKUSWS, fc«ktf;in&©— IS 

ri-t!DU^M, 1 -tf^'J l-fcf^^x;^ 
Ux;i/S, 4-^t;v*'J-;H, 2-tru$^x;HK, 
15 2— rv-T>KUx;^ l — f >FUx;P3kfeJ:tf 2, 3-^hFn-lH 
-fcfop [3, 4-b] k°U^>-2— ^W£>ti£ 0 

•V>75/3fcj it, #g^©*>©T&oT<bJ;V^\ ^KJOSSftS 1 ~ 2fi© 
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^7 7* U J; 1^7 S>7 V U )V£fr £> nz> m-x\zgfc 

r (i) {£^7;i/^;k* (pwte, x^;ux, -ry^ntf;^ 7*3^g& 
a > (g^s/^D7;wvs^j;msii:7;wi]^vfi^^7;wi/S^e>3i 
^$n^iw]-xtwj:^e^Tvtt^$nfc7sys ; 

(i i) fc°U5vxjl/g, ^77U;va&£^7^77U;i^6S^£n 

io §fi«tr ; EyB^$tifc75ysj /^J:W£L<, 

AUfflfeX : 

AD^>gf (CI, F, Brl) ;y77l;^haS;t+Vl; tFD 
; #;M^>* ; t^yyM ; 75 7S ; #;i^\^;i/X ; 75 7 X 

20 &LT)Vn^tt)V^~)VWmm.T)Vn^-i/^ ; 

M7;m^v*;i/^x;i/emfg®7;m^r^*;i,^x;i/S ; 
(g®7;i/^;i/^;w*x;i/S ; 

«7J1/*JP7$ yBM«7;i/n^->S ; 
25 «7MJl/75 ytlJV^'ym ; 

75 ys, ^w^-oi^ Any>nf, tFa+yS, ti^tf*^ ffi 
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mm h l < mmm&m. *y?u 7)^)v- co- 

io fi i bi<tt*ii7x-ji'-co- 1 

15 lit)Ktt«7i-Mi7JPn^">^^-M 

b&*> v < mmm&ma. 5 ~ e jtwus, 
mm% l < mmmw-rn^ 5 ~ e nmm&- o 

t < »s^¥^^ 5 ~ 6 mmmrn- c o -&®.7)v*)\>&&&tf 

fi^fe t < 5-6 MIiIS-Ii7i^M 

ADy>gf (CK F, Br§) , y7/l, ^hng, ^VS, £J:t£ 
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36, tr 7 ^x;i/g, tf U ^x;pg, tf n u - ;WS>. -f5^/'J 5>x;i^ 

n^ns i ~ 3 mammm^ 5-6 jtat#t 2 es&& i/Tfeazm5«K* 

10 — A' (£Dfottff*LV>A«Mti!U6) :- 

cko»*i>^A»«»«tbT, kTot>o^tf en* : 

JU#x;ug ; <|»7J^^yg»7MJH, 

15 tyfet<iayii75yi (ftiy^ o7;^j^M^ni7s y l& 

20 iHt)l<S«7x^-fil7J^jl/l (7x-JHS,S7JWH, A 

sift h l < \*&m&*m& 5-6 AMmmm - o - ( m u ^ s>x;p:t* 

25 sttt>b<ja*sift¥ji3*5'-6M*aH6-co- (hfUvW^tfx^a, 
^xx;k*j;i/#x;i^fc<H) . 

(±Bfc*ViT#l«IS:5'>'6J|||*iiafc«^tbT, SHKR^ mUMTO 

mhhh^ 5 sans 1 ~ 2 mo^mm^^sm^ 5-6 Msstsssa* 

»£>n, 3MM9fc«, tf Uv;i/S, t?D^7x;i^ ^xx;i/S^ws> 
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BMwmm: 

BmmmmtLx, MTvbmmtf ens : 

mm* L < t#IifiS->^ D7 jHf 
ft&fe U < «#fi^¥^^ 5-6 it»«, 

sn*> u < mmm^ma. 5-6 M$ii-fii7wn, 

20 <=>n> ^scttw^tt'f >y-M wif ens. 

mTfrzm&nz i.~ 2 fiossK^ s-stmiata 5-6 5 
t^Uvwa, t:^5s?-^ ^;i^u~;i^ tfu^;^ kuss?=;p 

25 \*?z?-)Vm, \ZV?z?-)V& tfDUy^H, -T5^VU^^S, 

litems i - 3 pcDM^ii^ £#2«nx n^isai© 5-6 2 mm& i> 
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wsn*. ) o 

B* SffimS («fct)»*UViB»ltiftX) : 

5P7 y U ££^7 >>7 7 U )m„ 

c^sms : 



15 CPSSlSiLT, \xr<D^oifimft>nz> 

i&m7)V^)VM; tFn^yfil7JWH 

fi«7J^j^jv*-iH ; ^<£M7;WPg$#;ww;i/g ; ^{gm7;i/ 
*^7 5 j wmwcTfr* j < )im &x zs 

20 SifeKSitlyizM, 
tifeU<«#Ii7x-;v-co-, 

«m L < 7 x - )V&L7)Vts J JVM. 

Iit>u< tt#li7x-M7M;H, 
25 emt)b<«#fim7xx;ws^7;k3i^^ 
m& t> b < «#bm^^ 5-6 nmmm, 

g$*> L < tefrmmmma, 5-6 c o - ( M u 
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mm «b b < 5-6 mmmmmmr $ / * ( t° u $w 57* 

;\ny>^ (CKF, Brl), =/y J3b, nbnS, tf*v£, 

mt;i/^s, fi»7;V3*->*, im.7)V*;<i)vm. 
10 wsiiin* i~2fi©sTO^^w^5~6^^ww sn, 

15 ^7^u;p«, ^7> J 7yu;i/»j;^x-;i,s%7&^tfe>n^o ) 

#3B9!©lKHfr&tt CI] fc^T, Xj&*-N (R 3 ) -Xtt-O-T** 

20 tim 5£: 
I N- 

rmznz (i) ntt$nT^tt)«t^m -aifcixttHsiss; 

25 [I] ^M4 , ©^^n^->;V^^W@i:«2iffim©J>X- h7>7, 



WO 02/30891 



14 



PCT/JPOl/08803 



5 

r 2 ^\ (i) A*»i^^6»jRsnaH-xttiittai'-3fl©m(Ui* 

10 x\z 

(2) B*ws^sa««5n*ra-xeii^*i-2fl©«ja6*^rT*T 

15 ( i) m^nx^xh^m^m-c^^xmrn^m^^mTo) u) - 
( i v) *»sawsn«s 

( 1 ) EKiiiSc 3-7 ©^^m^tKHS, 

(i i) m*^9-1 1 ©HjRSMftfl:***, 

(Mi) m*^w«iMwe>ji«n^>i~2fi©rajgT 
20 *-&tr^ai^«*5iiai> *s<fctf 

(iv) SiftM^ ^M^»^^6»5i«n^l~3M©S^MT^ 

(2) mm-zntzT^jM-, 

25 r»»2©^, R 2 #. 

(i) g^$nTViTt>j;v^s^s-c*t>T, tm&&m&* 

7x-jH, v^D^vjl/S, i/pn^y^frm, zsZuJ^VSk. : s2u 
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7u¥)Vm, -f>^x;i^ -f>x-;P3fe, t73\>1^ "rhyh^ui-y^ 

;k Knijs?-jn, ^$^/u^x;i^ tf^/u^x;^ t*V5^ 
S, ^^x;i/K, tfp>Jx;i/g, -f5^;u^n, tf5V*Ux;i^ tra 
u;i/*> -f^^vu;i/», t°^v*u;i/S, hurvu;^ rh^^u^l, 
5 7U;ns, vu;^ -f y^uvu;^, **u-5?7v"j;i^ 

tf^Uv;i/*, tf^^xji/K, ^l^ux;^, ^^v^ux^g, try 

i?)Vm, t!U5y-M, t?7v*x;i^ £U^x;i/g, tf^xil/S> x h 
7k Fn t°U v;US, yt Ha tf ?J ^ - )V&. A°- 1 H a 7W-)VM, a°- 

io t h u7-7W=.)V& <i > H u -f v-r > f,u x^s, -f > f u 

>*/7L)Jl/£, fi;H'JyJH> ^TyatfUv?;^ bfnatfUv^K, 
15 7*^x;i/g, Ux;|/», ^n^-jH, '^v^a 

(2) «ftSnfc75y*"C**ft^*3&«*Wf5n*. 

20 (1) «ftSnT^T*>J:V»aiiaHISa6T»oT» ttat5SS«##» 
7i-M, v^n^v-;^ (fnu^-M, -rh^/tUPS, 
7u;vs, ^x-jvs, ^tvujks, tr^u^;i/», vuv-jvm, 

25 ij-M, ^>y^xx;i/g, 3=-xy trusts, trnptru^jv*, ^tF 

(2) Wft3nfc73/*Tfc«fc#tt)Wtf&ft«. (^114) 
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s 

h!nu^-;ps, tf^u^;i/^ ^i^U-^S, 

(2) H^$nfe75y*T^§fc^»w^n§„ ois) 

(i) a' MwmMfrzmnzn%m-&rz\mt£2>i~~3m<DwmM*iiL 

tfnu^-^*, tf^UvWS, tf^^^S, ^^1/ 

tsusw*, -r>HU-;^, -rv-f>KU- 

15 (2) B' WiW^ji^aRSnaH— Xttllfe*l'-2fi©«ill*'T?«iftS 

13> 

X^-N (R 3 ) -X«-0-Tfe§t^©R 2 ^§^$nTViT ! b=t^^* 

20 ~e$>z>^mmf$mi e> n& 0 (<ft£M7) 

[I] **V>tt|(rB#flS^**l, 2, 3v4, 5X«6©5 
X7$S-CO-T&3££©R 2 /^5£ : 

On- 

25 #S3gS3H8SXtt (2) KSISnTVsTt>«kVi75y* , r»*flS^«»3&«* 
fl^tl [I] 2, 3, 4, 5, 6, 7X 
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x^'-co-xa-o-^D, A#-CH 2 --e»5ft^ijsi ; 

Xj&*-CO-Xtt-0-T?*th A#-CH a -T?*»K R^tK^M^T?** 

5 X*t-CO-T?*0, A#-CH 2 -T?*D, R 1 ^**©^ ; 
X*t-CO-T*t), A#-CH 2 -TfeD, R ^^JK^T?* D, R 2 #fi 

X*t-CO-T?*D, A^-CH 2 -t*D, R^Tte&K^&tK R 2 ^fi 

10 X^'-CO-Xtt-0-T*D, A#-S-T&3'(b£W ; 

X*«-CO-Xtt-O-T?ft0, Aj9«-S-T*0* R^tTlc^MTTfeS^ 
o-%l¥ ; 

X^-CO-^O, A*«-S-T?*D, R'^tK^H^T^^^W ; 
x^-co-t?feO, A#*-s--e*D, R^zfc^M^TfctK R 2 #m$i£ 

XAJ-CO-T?»tl, A^-S-T&D, R 1 ^**®^*^^ R 2 #tffl^£ 
R 1 

-XII-/ )4 NH __ 

20 Nn ««te£«^W£n3. 

(S) -2->7y-l - Ch7>X-4- (5-~ hn-2-fcTU^>7 
25 (S) -2-y7/- l - Ch^>X-4- (5 —>7y - 2 -fc!U vUM" 

(s) -2-yyy-i- Ch^>x-4- (^^5=-;V75/*;i/^-;W 
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(s) -2-y7;-i- Ch^>x-4- &)V*vs%fr$-)V) ^ 

(S) -2-i/TJ-l- Ch^>7,-4- (5-7*D : E-2-tfU5> ? 3i 

(s) -2-y7;-i- Ch^>7;-4- (5-t!U5^;PT5y^;i/ 

#x;U) y^D^y;i/75/) T-fe^JHf DL)S?> ; 

(S) -2-V77-1- [h^>7.-4- (N-X^-N-^ h^ri/X 
f;V7$y*;i/fc;V) y^nA^7$y) 7tt)WW)i» ; 
10 (S) -2-vTV- 1 - Ch^>7,-4- (N-X^lz-N— fyyntf 
)V72.y%)\s#~)l) is?U^3r*s)V75./) 7t^k"aU^> ; 

(S) -2-vT7-l- Ch^>7;-4- (N-^^;i/-N-y^;P75 

y?DA+yjk75y) 7-fe^;nf nu ! J> ; 
(S) -2-y7;-l- Ch5>X-4- C (S) - 2 h*^;*^ 

15 tfpu^>- 1 — r;v#;i^x;K) y^n^yji/7$y) 7-fefji/HDue; 
> ; 

(S) -2-y7/-l - Ch^>y;-4- ( 3 -^a^e-t y; 

(S) -2-y77-l- Ch^>X-4- (3— xhD— 2 — tfU i?)V7 
20 5 7) y^D^y;i/75 7) 7t?JVk'n'Jy>; 

(S) -2-v7/-l- Ch7>7,-4- U~7-t^)V\i^V>-l 

(S) -2-V7/-1- Ch7>7.-4- (2—f V-T>H'Jx;^;^ 
x;i/) y^DA^yMs;) 7-tr^;i/tfaU^>; 
25 (S) -2-V7/-1- Ch7>X-4- C4- (3 - tf U 

)V) tf^^^>-i—r;i/^;^x;w y^nA+y;V75;} 7-fe^;i/t°n 

(S) -2 -i/7/ - 1 - { h^>X-4- [4- (3-x/i';i/) tf^7 

>>>-i — f;p*;v#x;W y^nA^yji/75y} 7tt)WuVi?> ; 
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(S) - 2 —>7/- 1 - {hy>X-4- C4- (4-^DP7i'JW 

>; 

(S) -2-5/77-1- Ch^>X-4- (y7-2, 6-v^5P;WE;P 
5 *U/#;Vfc;i/) y^n^>^75;) 7W;i/t°PU^> ; 

(S) -2-y7;-l- Ch5>X-4- (5--hn-2— f 7-C > K 

(S) -2-y7/-l- [h7>X-4- (tf^u^y^;vfc;i/) 

10 (S) -2-v7/-l- Ch5>X.-4- U-^W^-f ;i/b!^U>V 
v^p^^yS/*] 7-fe^;nfPU>?>; 
(S) -2-vTZ-i- Ch^>X-4- (l -trnu^-;!/^;^-^) 

(S) -2-v77- 1- Cb^>7>-4- (4-*>^nyoif;V'*;i/fc 
s» ; 

(S) - 2 -y77- 1 - Ch^>X-4- (4-7'Pfcf:frnjHf^^> 
-1— f;i/*;^n;W y^P^yJl/7$y) 7-fe^JHfDUv>; 

(s) -2-y7/-i - th^>x-4- (i — r>HU-;p#;i/#-;w 

(S) - 2 -=s7 J - 1 - [h5>7.-4- (2, 3-^hFD-lH-t! 
□ □ [3, 4-b] eU5?>-2-^r;w*;kjj?-;W y^nA^75/) 

(S) -2-y7/-l - Ch^>X-4- [4- ( 2 - tf U 5 S J~)V** 
25 t£^USV*UW#-;W y^nA^yJV75/) 7tf JVtiniJy> ; 

(S) - 2 -y77-l - {h^>X-4- C4- (5 - tf U 

P U 5?> ; 

(S) -2-y7/-l - Ch7>X-4- (yX-3, 5-^^-4 
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-^>i?)UEs<yi?>- 1 —1 JVXfrtf-)]/) ^D^W5/] 7±^ 
;i/b°PUi?>; 

(S) -2-'>7/-l- Ch^>Z-4- (4-^DA^r->MW~ 

;W75 y tr^u^/*j^-;w ^n^w^y) 7-fe^;vKDUs»; 

5. (S) -2-V7/-1- {h^>X-4- [4- (N-7x-MJl//\ f t 

(S) -2-V77-1- Ch^>X-4- (4-Xh^>#Jl/fc;i/tf^ 

10 (S) - 2 —>7/- 1 - {h^>X-4- [4- (2-5PX~;i/) t°^U 

(s) -2-yyy-i- [h^>7;-4- (l, l-yt*VA-tHn 
4-^7> 5 >-4— r;i/*;^n;i/) ^nA+i/;i/7sy} 7-fe^ 
fc!nU5» ; 

15 

(R) -4-S/7y-3- Ch7>X-4- ( 5 -X h P - 2 - tf U z?)V7 
57) yi?nA+yJV75/) 7tW7yjy>; 

(R) -4— >77-3- Ch^>X-4- (5-S/7/-2-lfU^;i/^ 
y^nA*y^75/) 7±9-)U^7Wz^> ; 
20 (R) -4-~>7/-3- ib?>Z-4- &*?)V7*/j))Vtf-M 

(R) -4— >7/-3- Ch7>*-4- 

^aM^KTSy] 7-t5 1 ;^7VUv ? > ; 
(R) -4-V77-3- (h^>X-4- (:E)V*V /lJ)V$-)V) s st> 
25 D^y^75y) 7-fe5 i J^7y>J> ? > ; £<fctf 

(R) -4-->7/-3- Ch^>X-4- (h°P U 5>-;V;&Jl>#-;W v 

*^Hj©@^ft^#i [i] xf4-e©*awfc« : *b'5*tt«, dpp iv© 
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pp i vi&#M£^lt\ ,«p^;i/3-x«»T^-r>xu>^w^ 

fc-r, #^©@&*Ht£t/ [i] xfetvmwmztmvvzmz, DP 
pivtu^-rsM (dpp i v\zzLr>ftfc-znz>m&) , -tist>%. dp 
io pi v(DBmm&zmm?%z£\z£Qmm<D&mtf&&&n%i£m(D^®jx 

/^S^JSibTte, MM** mmm (MAtf, l£flt£#« 2S!»»*f*¥) 

. «^ttftffi^^«e«» (aids) , iw-iiio 

*56w©a«^«i [i] xtt-tonawicffiPLa**^ tot>\% mm 

-f>tfhn©^||teStt (kUffi^^-hncftStt) , P4 5 01 

#3g0J©ft£%©DPP I VH#«yB:fcJ;tf*ftlc*:2<iH» <ffijfii*3&** 
25 >f)lzi-xMm\ztt-TZ><1 >z U >#*fcj&#afc#8&j|lfc£) Ktt^fe b 
<tt-€-nSt^O^rfe(W0 9 8/1 9 9 9 8 ;WO0 0/3 4 2 4 1 ;Holst 
Diabetes, fg47#, ^1663-1670K, 1998^;Augustyns£>, Current Medicinal 
Chemistry, ^6#, ^311-327K, 1999^ ; Meester£>, Immunol. Today, H20 
#, SI367-375H, 1999¥ ; Fleicher£, Immunol. Today, ff§15#, SH180-184 
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Ms 1994^) IliOilTt^o 

en mmomu%, mwmm®b%z>m<DMT 
fewcsffltsit^t^. [i] (Dmmm\zmm\^o^t 

5 wnu, 7~?)mm, z/a.vm& ^x>mm, **>*;v#>b&&, ^>t? 
10 ^woBWft;^ [i] xtt-eo&rau ^©^fti&^ttM, 
15 -^w^E^t^viT^^ns^^ jnafflf, %mi mR 

*3SW©Bttft*« CI] X^©Il«)l:^l#SI©M»t 
H#©^ «ll;J;oTt)S65^ aHf, 10^0*90. 0 
20 l~3 0 0mg/kg, tOt>^0. l-3 0mg/kggStt5O*«ff 

*»W©BflWb£fc CI] tt, TI3 (Am) ~ (BSD (iJ;DMB-r§ili: 



(AS) 



25 #589!©B»fc#» [I] fcj\ [II] 



Z 1 -< 



CH 2 -CO-N A 




CN 
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T^$tl54t£%£, HK5£ [III] : 

R 1 



5^ R 1 , R 2 MX«tul3t|W)-«^-r^> 
[III] ©*i:bTttvlflA«, ffiK&^O&flBI&XRlT 

ft^ti [in [iii] xitt<Di&t<DKfo\t, mmkDft&T 

15 bxhu;k **/-;k x^y-;k <vyoWJ^-jK yntf;i/7 
kFo77X x-^;k s^wx TOx^;k fjhx ftfc^vx 

"So 

JBaWWiLTtt, (W&fck hVV2*13i£<D7km<k7M 

25 '&£ (09*. tf, h'jXfJl/JSX 5><f y^Dtr^x^TSX N-pWU 




[in] 
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[I-a] 



sfc, *mw<Dm4t&® en o*>%* 

[I - a] : 

R 1 

R 21 -CO-< Y-NH-CH2-CO— N^A 

CN 

5 5*+, R 21 «, 5£: 

r>- 

t^at3^&»tt*i!i& xtt (2) BftsntviTfeiViTs;* 

TwSn«ft^«l«, [IV] : 

R 1 

HOOC-/ V-N— CHa-CO-N^A [jy] 

r 4 i- 7 

10 CN 

T*sns<k^*Xf±-€-04l[*, [V] : 

R 21 -H 

15 T^$n^.^#jX«^Oii<hHJ5S$#T, -«St [VI] : 

R 1 

R 21 -COH^^N-CH 2 -CO--N' /X A [VI] 

R 4 ) ^ 

CN 

5$*, R\ R 4 > R 21 &^A«MfBtlH-E»^«^ 
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fc&vs [iv] ~ [vn (Dmthxit, vmmm.^ 

[iv] x«^©m<i:^ti [v] x^ostos^fi li^J© 
zhUJK 7^/-;k x^y-;K -r vzfu\Z)VT)Vn-)V, 7u\Z)VT)\> 

15 *;i/AX«^tie>O^M^3iM^§^i:^T#^o 

0-1 2 i0^^iS~8 O^T^jitjiffT^o 

^^J«tLT«, 0-^>VVV7V-)V-l-^)V-N, N, N* , N' 
-^h^pWl^nx^AA^^^n^yx— K Dec (^->^n^ 
^>W^^5H) , EDC (l-X5P;V-3- ( 3 -v^^JkTS ^ :/ 
20 Dtr/W-aJWWSK) > ^DD^iiXT^ (09*fck ^nnfllif 

25 X3MV75X 1, 8-^71flf^O [5. 4. 0] ^7>x"fe-7-X>^) 
*\ 1-t F p4^>7 h 'J77-;k 1 - 1 FP*v7>^i> W 5 Kfc£© 

5i^fig€?frt»nsfl:^« cvn ©75y««» (r 4 ) <Dwm.* n& 
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i|lb^^i/>> ^dd*;ua» ^ddi^x x-x;k fh^tp 
5 D^^x «x^;k b;i/x>x«^ne»©^M^3ii:fflv^^i^-e 

10 S^iUTtt, ilHIX (09*. & 7K*^^hU^A? r 3:^07i<^T;i/*U 
h U ^ A, TKKft;* U Afc^O^KflsTJP* U &JS^) 3tftW«i6 

SHssaiTcsistt, *mm®MrF*-z, xyw&mm. jmit/uw&m 

*56W0KfWb^« [I I] tt, 0d*.& HR&WtfttWO 9 8 / 1 9 9 9 
20 8, WO 00/34241, ^IB##^J (##00 1 Sfctt 2 ) & £tCBB*0:Sr 

ft^W [II] tt, -Ha [10] : 



HN 




[10] 



CONH 2 



25 Tf^SnSffr&fclt, -j&5£ [11] : 

Z 2 -CH 2 CO-Z 3 



[l 13 
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-ISS [1 2] : 

Z^CHs-CO-N^A ri91 

yj [l2] 

5 CONH 2 

St> Z 2 S^A«MIHtlWI-«i*^-r5, 

So 

wmit&to Eiii] w^a, i£!e##m (##^j3-i 

MAtf, X^-N (R 3 ) -Xli-0-T?*Sft^«l [I I I] 
15 [13] : 

R 1 

vM^Ah 2 [13] 
St, V'tt-NH (R 3 ) -tfcatHD^>Mgt, R^tfR 3 

■p^snsM, *:07*s&&m>x.\t*np><D&t* [14] 

20 R 2 -Z 4 [14] 

St, Z 4 «S^tt^*^SU, R 2 «tlfEi:l^-«i»^^tS, 

T?*^n*^«t^ turn MM*hvx?)V7$>* vM-yyutr^x 

25 fc&QMjmTZZLtlZ&Qmm-ZZLtifSrgZo 
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r ^ j m<D\mmt bx\z. mibr 4 1 mmtzmm owm* ^tnm m 

09*. Xj&*-CO-T?&tK R 2 ^5£: 

r>- 

'^~' / [I I I] -jfiS: [1 5] : 

R 1 

V 2 -/~^NH 5 [15] 



v 2 s-cooh^u RMawEtR— »i**^rra, 
T^n&^im ^©y^yiwxttfnsroti, Htta [16] : 

10 R 22 -H [16] 

R 22 &, 5£: 

I N- 

v.-/ T-to$n^> (i) B&sn-cw&j^^ss. -gtt>b 
< «H8i5£^g&8*si£* xtt (2) *si$nwTt)«tvi75y 

is T-K-zn&ik&mxfe^cDMt*, m&M d-x^;u-3- o-s?^^ 

*SV>«, [I I I] — jRS; [17] : 



R 1 

Z 5. 0C ^~^ NH2 [17] 
R 2 -Sn (R 5 ) 3 [18] 



WO 02/30891 



29 



PCT/JPOl/08803 



&%wz£tc, x**-n (r 3 ) -x&z>it&m [i 1 1] it H»a [i 

9] : 




'•e^sn*ft#*, -€-o75/Sffi«^xtt^ne>©*fit, C20] : 

R 2 -V 3 [20] 
5&t», V 3 tt-N (R 3 ) Hft*U R 2 «HiflBi:|W|-^*Wr§, 

15 0#ttTfcEf£;*1i\ 75 

75/ &<D&mm t uxtt, ftrfSR 4 £ n&fcflUB ^i"nt>ff a 

HC*sHb^*» CIO] ~ [2 0] tt, M^&^fc«MH##MtfB«©^ 
20 t^fcbT«jg*T?#S. 

5/^.a^+*>lR&lffTOt1'*h7>^fr©M»ft:^* [I I I] 

h^>x#©Mfiv^n^-y->ib^ tfb£tt [13], [i 

5] , [17] &f) £JBWltf«fcV>. 

mmt&m [iv] tho«j:5k:,-«b«« (*k« 

25 3-1 (i) ~ (3) m) 0mmv*mtmmfcir%fr£r£tezn\zmv, m 
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o 



HoCv 



"■ NH 2 R' 5L) R 1 r4 0 

u o 



NC 



Hk£% i v] 



5 ±E©«k5te.i/T«jgsn**56W©^<»i [i] bh<\t*®mwk&to 
unit mm, mm, m&fa zm, nm®, ^m^u^h^yy^- 

15 K:«k0 



20 HWJla-1 

(S)-l -7u^7tt)V-2-^7 J tfnU5» (l£fB##0»Jl) 100 mg<h 
N- (5-n h p-2-tf U V)V) -t rans-1, 4-^o^lJ->S?75 > (^IH##M3 
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- 1 ) 327 igCT^h-bUJl/-^/-;^^ £U~?im?*mWLt£o 

«:.o-iox^^y-;w-^ao*;vA) TS»«u»tt«*#fc. ^n*»ix 

5 a^;V0. 5 ml-^na^;i/A0. 5 mlfcgffilU 2N JHl-X— 7\>H. 0 ml, &V*T 
x-xM llfcjn*., tffflVfctfclftfcittfcU .1— fMi^lT, (S) -2 
-y/y-1 - Ctrans-4- (5 -X h o- 2 - tf'J y^75 y) S^P'S 
^v;i/7$/3 7-fe9Ml/tfPUv> • 2i£mi£ (gla<D«Mla- 1) £f# 

10 «Mla-2~l d-1 5 2 

(S)-l -yn^ETir^- 2 tfPU > ? >t^Mfb^^ffl V\ ftf 

IBUMM 1 a - 1 tmmmWVT, mim 1 a~ 1 d (MM¥\ 1 a-2~la-89, 
lb-l~lb-7h lc-l~lc-52, ld-1 — 152) (Dik&W&mc. 

15 k:J:9»fc. . 

<1U HMM 1 d - 7 7 ©lb<&f!te, trans-4Ml-t:^^x;i/#;M^-;i,) 

1 c - 3 9 (Dib&m Of&fc>^ (S) -2-V7/-1- 
{trans-4- C (N-#;i^S/^^-N-*3^7 =i /) ts zspu 

20 ^^>;i/75 / } 7-fe^t°p u *» • mmm \t, mmm 1 c - 3 8 nits 

m Or&fcS, (S) - 2 -yjy-l - {trans-4- C (N-tert-7 h^># 

;i/fc;M5P;i/-N-pWi/7=;/) y^n^^js;} 7-fe 

25 HJfi^J 1 d - 1 4 (-r^t>^\ (S) -2—>7V-l-[trans 

U5?>- 2^^) tt, H^Jl d-7 0©{b^CD7U-^ ( (S) -2- 
SOV-l- Ctrans-4- (4— 1-^73? 



WO 02/30891 



32 



PCT/JPOl/08803 



^»2- 1-2-2 

(1) 4- tert-y h*is%M-)l>7$ J - 4 -^?Jl/y^n^y > (# 
#$J6-1 (3) ^(D^tl) 600mg, hUTirh^vTK^W^^h'J^ 

5 A783ig> 3 -vT/T-U >343ig, H^159mg, ^l^? □□X^>6ml© 

x?^ (4: D- (1 : 1) ) TftST^^ifc £ N-tert-7>^>#;i^ 
10 -Jl/- 1 -^^)V-c-4- (3 -v77-7x-;i/T5y) - r-l-y^ 
P'v^KT^ 304igRt^N-tert-7*h^->^;i/^x;i/- 1 t 
-4- (3-~>7V-7x-;V75y) - r - 1 -v^n^v^^ > 292mg 

(2) MIB (1) T#e>tlfeN-tert-7*h^^;i/fc;i/- 1 -*^)V-c 

15 -4- (3-/7/-7x-JV75;) - r - 1 u^-y)V75. >243mg 
^4N^/^^^+)->2nil*D C fctXx^y-;V2inl<D^lK' : t : ', S^T15Wm# 

Kfem&m&& nmz (s)-i-7*p^7i^w2-~>7/ifauv>320iiig, 

hUx^;U75>0. 6mk 7-fe bxMJJI/3. 5ml, *?y-Mm\*M%., 

(50 : i) ) T?mm?%zt\z&y%$nfrikGmMw*m&&®LT, (s> 

-2-y7y-l - (l-^^;V-c-4- (3-yj;-7x^75;) 
25 -r-1 -'>77P^v^75y] 7-fe5P;i/t?DU v> • 2*k$?& m2 :M 

(3) mm (1) T#e>nfcN-tert-7'h^v'*;^xJl/-l-^^;V- t 
-4- (3 -v7y-7xx;i/7^7) - r - 1 -y^0^yjk7$>^ffl 
K (2) il^cMTS^KckD, (S) -2-^77-1- [1-* 
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mm\2 -3~2-8 

5 *Ufc|JEK|fS2-3'-2-8©ft#«ftftfc. 
593 — 1 



o 

Y^" 2 ^ OH m yL/ Boc O 

H 3 C N 



O (1) H 2 C T (2) H 2 C^°f^ NC^ 

H 0 ^ " Boc O 



NC ^ ""Y 

0 (4) ° 

13-1 



(1) trans-4-xh+^;W#-;i/v^n^\^v;P7$> -mmm5. Og^ 

^5 0mi <dm&9s&4 smmimmmvtz. %i&m&mi&& ^on^ 

^-77jc (5 0 0:1 0:1)) tfgUT, trans- 4- (2-7*n^ 

->^D^v;i/75>3. 2 9g*#&. 

(2) MffB (1) -vmt>nrzit&%5 0 7mg, (S)- 1 -^n^7-k^- 
20 2-SOV tfnU5»4 0 0mg> N,N-^V^nt>X^75>7 1 4m 

g, RtK7-feh-hU;W4ml©^t)^5 0 t CTl 2B#P^jf#Ufeo SMS 
Sra^N,N-^V7 p ntf;Px^;i/75>4 7 6mg, v 
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-teit-7?)Vi?%)l$i— h 8 0 3mg©7th-h'JJM4ml £iP;5L 

0%-^x>M7K^ 7k, MP^7KT»b, iizkM^hl) 
7ATl&^ MflETlllfc, ^^U^O^^y^a^A^nvh 

5 ifyy^f- mm : ^an*;i/£-^/-;i/- (l o o : l) ) TH^T^^ 
(S) - 2 —>77- 1 - [N-tert-^h^S^l/fc^-trans 
-4- (2-7 p n^-;^^->*;i/^-;i^) ^n^v^KT^] 7-fe^;W 

tfo'J^>6 5 8mgl#f:. 

(3) MfH (2) Tl#£n£fcl^j6 0 Omg, ^b^X (hU7i-M 
10 n5y^A16 5mg, «7>^^A2 7 1mg, Rtfitjr* 

7h^77^- (»£ : ^7Dn*M-^^y-Jl/ (5 0:1)) T?»«-f S 
15 Z\t\Z^r). (S) -2-y7/- 1 - (N-tert-yh^v^;^n;i/- trans 
- 4 - *M+yy^ 7) 7t^Hf o 'J v> 3 9 4mg£# 

(4) iff IB (3) ■?ft&n&fc£4&150mg, 2 -75 7 pWPtfl) >>> 6 4 
mg, 1-X3M1/-3- (3-v?^^75y^ntf;i/) -*j^y-f5Hl 

20 Hrng, W 1 - 1 F n+y^>7 h U 7^ 8 0 mg , ON, N-v^^ 
ts)VA7^ H 2m 1 ^^tSt2 4($F B m#L£. £f&*g£tl£«&ftI^$?7.R 
Mi- h U ^AtKSJii*. * d n*MTr«iajlfc. ttffl«*fiflift!toKTifc^U, 

mlMU MThU^f)l/y'J)V3-^Hl 1 8mgCD7t h- h U;i> 
25 Mlml^TU Ml:T3 0^j$Lfc, Kf&m&miz*? S-)V%Xf 

ATSltfibfc. *fta«*ta*P^»*5fS^ h U 7A7k, 7jc, U 
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iWlfJHmldlb, lN4SH-X~r;K). 5ml,^Tl- 
f-)V2m 1 SfllA* ^fflbfc«£X-x;Wfe&bT, (S) -2-v77- 
1- [trans- 4- (2 - tf'J ^;V*5M/75 y*^x;W ^DA+y^ 
73,0 7i!^h°n'Jy> • 2%HiS 0§3©»M3-1) 10 6mg£ 
5 #fc„ 

3-2-3-12 

(S) -2-5/7/- 1- (N-tert-y h^rt^X^- trans- 4 
#*5/v'^n'\4 l 5/;P75y)7-fe5 1 ;HfnU5?> (HtrlB^I»J3-l© (3) 
«©*b1%t0 ^3J:WjSJI«^tl^fflV^ ^JffiM3-l© (4) SteHfcfc: 
10 IILT, m 3 3-2-3-12 ©lfc£«f#fco 

£JS084- l~4-3 2 

(R)-3-^Dn7-fe^;W4->7/^7l/Uv> (^IB##09 2 ©fc&W lOOmg 
£N- (5-~ h n-2-fcTU 5W) -trans-1, 4-># □^1t>> ? 75 >372 mg©7-k 

^iUxfJM. 5 ml-^ DD*;i/A0. 5 mlfcJSflPU 2N «H»-x-x;H. 0 ml, 

20 ctD, (R) -4-V-7/-3- [trans- 4- (5 -x hD- 2 - fcTU 

757) ^DA^>Jl/75/] 7-t^;^7l/U^> • 2&&& (3^4 0* 
JSM4-1) 173 ngfcfcfc. 

#fcK*SM&&ttSJflV^ ttoEfcH«fcbT*4©£ifiW4--2~4- 

25 ##M 1 

xitt (W098/19998) mm<D^m\zm\ l-^pu >7$h 

1 - >*□ t 7-fe^- 2 -*/7 J tf □ u v y 

&m\2 
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IfcSK (AshworthS, Bioorg. Med. Chem. Lett., mm, SI2745-2748K, 1996 

^^•^nU>75 YmMMS.W gthUx^T5>8. 67 m\OV>7 u u 
>150 ml^fc*^"F^nPT-fe^;l/^D'J F2.36 ml£t)n*.> MTH^ 

pp^^&^n*., Mic^TiR#ram^bfc 0 hcitk^ 

&tf>KT&iiN M7kM^*^7ATi£ii, Sift, «jBE*«SLfc&, M£ 
x.-f-)l J; D MiH-ftf S d £ £ =k D , (R) -3-^7 d p 7-fe5P;W4-:>7 7 3^7 V 

u^>4. 82 g^nn^m^thxmrc. 

10 ###| 3-1-3-40 

5-- b P-2-7 p p tf U 5*> (2. 50 g) Rtf trans -1, 4- n^^yyj 
5 >(5. 40 g)©I^; (15ml) -y- V 7 h F P 7 5 >(10 ml) ^£^fiT5 

^o7h^77^- (8# : ^pp^;vi^-^^y-;i/-|g7> ; &r:77j< 
15 (20:4:1)) THMKU ftllfMDISfiftLT, N-(5-~ h P-2-HU 5?;M- 

trans-l,4->^PA^>^75> ($5©##W3-l) £#fc„ 

MIM^I^^, fm<hlMtM3bT, ^5©##0)J3-2 

-3-4 OWIiftllfc. 

##09 3-41-3-44 
20 4--hP7;V^-P^>if> (1. 69g) Rtftrans-l,4-5'£n-v£1J->$*7 3 

> (4. lg) ©N,N-^9Ml/7-feF75 F (30ml) »aE&144 < C7? 3 SIB«#Lfc. 

U#^7^yS'a.#^A7P-7h7*^7^- (flSJi:^nn^A-^^y- 
25 /l/-7>tz7 (90 : 10 : 1) ) TllfiU ^i^gSbt, trans-N- (4-- 
hP7xx;i/) -l,4->^n^it>^7a> (^5©##M3-4 1) (2. 31g) 

^SM^l^, |WI#1CUT, ^5 ©###13 -4 2-3-4 

4 0fcS*£»fc. . 
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##M 3-4 5-3-4 7 

N-t e r t-^b^XM-Jl-t rans-1, 4->^da^>^75 
y\. 23 g, 2-^no-3-xhnb°U^> 1 -:fr*5/ Fl. 0g&tfi^3MV7=i 
7 tf U v>700mg©x^ y-^25inL^^T;l/rf>»fflmT, 2 P#P«I»« 
5 Ltco 

0:1)) TMU ^&»5fc£*§fc. »6nfcfl3^**hU7;^0»|l5iL 
10 3 B#Hflji#Lfco W^«j£g*Lfc^ m&* : sVj3?)V7 

■ yyisa.%7&?U-?h!f77J- : 7> ; EX77j^q'7 DD^A- 
(10 : 1) ) TJlilU N- (3-xhDbfy>>>-l-;t-^>F-2- 
<i)V) -trans-l,4->^o-\^lj->v?75> («5©##M3-4 5) 110mg£ 

- 4 6 - 3 - 4 7 
##M 3-4 8-3-4 9 
N- t e r t -^h^>'*;i/^x^-trans-4- C (6-^nn-3-£U^ 
7^/] $^aA^>JKT5> (###13 -4 6) 168 mg<h F <J X5F 
20 ^75>0. 5 ml£x^/-;i/5 ml£7h^k Hn77>4 ml(D*g£l^«0 
Ufc„ lOS/^^Aj^it 50 mg£Jn;*L SffWTKSf^B^T, ^MTIHM 

#ufc. nm*z£;'&. mmz'g&i'. ^£hU7;M-n@m2 mi^-esnt 

25 £££0, trans-4- (tfU ' & 9 S>-1-1 )V7% 7 ) ^n^yJV75> (3t 
5<Z)##$|3-4 8) 61 mg£#fc 0 

M^MM^ (##M3-4 7) £TO£M3IT3£^CckO, & 
5 <D###1I 3-49 <ZMt£#j£#fco 
###iJ3-5 0-3-5 8 
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#%M 9-50 9-55 tmWzhX, S 5 ©###1 3-50 

~3-5 8(D{k£y)*mz a 
###J 3-59 

4-^DD-2-7x-Jk-5-t!U5^>M* >MX^;i-X7 > x;!/ £ 
5 N-tert-yh^v*;i/#-;i/-trans-l, 4-v^n^it>vT5>^, ###13 
-4 9tM(CbT, 9^)V7^J k''Jy>#ffiT, X^y-^cf^TSjS 
2it3;i£K£D> N-tert-^ h^v^;i/fc;Wtrans-4- 

^n;i/-2-7x-;i/-4-tf u s y ) ^ □ a*:wW75 >£#fc„ 

###19-5 6© (1) Rtf (2) ££H«K:ffiirr*£i 
10 fCckO, trans-4- (5-t;WJ 7 #;M^x;i/-2-7x:=:;i/-4^tf U 5^75 
/) v^d'V^>^73> 5 £>###J 3 - 5 9 ) £#fc 0 
##$! 4 

(1) trans-4-75/^7O^=M7V-;H0 g©xh7t FD7?>150 ml5i 
M£HJx^75>15 ml^jjp^., It2-^na-5-nhDtU^>©fh 

*7^d?^77^- mm : mmji^)v-^^> a-.i) ) T*jfsrf& 

i<hti:D, trans-4 - (5-xhn- 2 - tf'J 5^75 /) ^n^W- 
20 ;i/8. 52 g£t#fc. 

(2) WfB (1) -cnibtltcikSmi 0 gOy^DD^^>10 ml?«{~bUX 
^;V75>1. 8 ml£t)PX., Mt^^>XJl/^-;i/7P^-f HO. 65 ml£»T 

25 «^^l±®*bfc. mm<Di>^)Vt^)VA7^ F10 ml^{C7^b^- 
hU«7£1.37 g^tP^., 50^T3Bf B TO£Lfco ft&ft, EJSil£<»K:«&»S 

^37^DYh^77>f- (tfttK : imx^JWs*1}-> (1:5) ) T?*H«f* 
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cis-4-7> ? H-N- (5 -X h D- 2 - k°U 5?;W y^DA 
*;Wl/7$>758 mg&fcfc. 

(3) MSB (2) T#e>nfcfb^-tl640 mgt hU7x-;i/jjNX7^>704 mgCD 
xh5kHP79>10 ml-Tkl il*«*gfiT?2BMit#l/&. EJfc»£*ft 

x^-**/-^ (10:1) ) T«f«1-*J:£k:J:D, N- (5-xKn-2 
-fcfUvW -cis-l, 4-y^OA^>y7$> ($ 5 <D##$I 4 Oik 
&W) 531 mg&#&. 
5-1-5-6 

10 (1) trans-4-tert-7*h^r->*Jl/fcJVT5/i/^n^->Jl/ 

7JI/*:*— h60.0 g, 7'7^hU^A20. 1 gS^^SfctfUkkTS H600 mL 
Ml, 9Ot:-e6 0tM#tfco R«»£«**fcftS, @tmx5r;i/T$ffi 

£fcI£g*U cis-4-7> ? H-N- (tert-7 h^>^;Pfc;i/) v^n 
15 a*->;P75>47. 9 gftfcfc. 

(2) MB (1) T#^nfcft:-&«5500 mg, /195>tfA-»* («) lOO mg 

20 ^^7-;i/ (20:1) 0^^nD/jN;VA-^^y-^-7> ; &n77K (100:10:1) ) 
T*»$tf ££<2:CJ;0, N-tert-7>*~>7j;i/fc;]/-cis- 1 , 4-->7 
P^it>^75 >395 mg£#fc 0 

(3) tulB (2) T?%t>ntci\&mi. Og, 2-7DO-3-xhDbfU^>1.63g, 
^77otf;Ux^;i/7a>1.95 mL<£2-7°o/V-JW0 nUR»$&. 80t:T 

DD>j?M-»»i^ (7:1)) T»f;. #6nfcft^*OX^/-;p 
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N- (3-~ -cis-1, 4-^DA^f>i;7$>- 

2imt& (SI5©###|5-1) 2.15 gfcfcfc. 
S£> ^M^b^^^K E&teLT, ^5©##0iJ5-2~5-6© 

5 ##0iJ6-l 




(1) icm (JP83 — 118577) f&mojjmzftiT, U-vtmifO [4.5] 
T*>-8-M#>l^fMLDA (Um^V^nWSF) # 
10 ffiT, ;Wl/3-5?F£R«31i\ 8-^^-1, C4. 5] 

x#>-8-#;l^>$?^5P^ (±mm<Dit^ (1) ) £?#£o 

(J5C*5Mfc£4&Kk Roseimnd SOXiUChem. Ber., 1975^, fgl08#, 1871-1895 
JO £ «£tfBlack ZVjCM. (Synthesis, 198 H829H) fBlfc©^?£Kt£o 

15 (.2) MIB (1) T?#6nfcft-&« 3.80 g, *BMb:*-HJ£A3.55 ft 
y-;H6 mL, *3«ktf#25 mL©^%^2B#|^MMbfe. £jSi££»U 

-T^i^J;^ 8-^^-1, 4-^+^XtfP C45] x#>-8- 
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#;i^>m UGHo-fta* (2) ) 3.46 g&mrco 

(3) MIB (2) TitStlfdb'&t/ 16. 19 g, i?7x ~ jloft* * U )V7 V K 24. 51 
g, h UX3MI/73 >9. 00 g, *«fc^h;Wx>160 5B#F^iDl^M 

£#j©v^;i/7ir h75 H100 mLMlctert-:/ 1^># U ^£9. 55 g£2k 

p-h^x>x;^>m7KfPtl30.87 g©zJ«£100 mLfciDA* &itT16l$Kj* 

J±g*LT, 4 - tert-y h^v^J Wx;i/T$ 7-4 -*3\>V$/£ OA^F-tJ- 
/> (±W<Dfc£M (3) ) 10.41 g*#fc. 

(4) ttfB (3) Ttten^fb^ 10.41 g, hUT-feh*^**^*^*^" 
15 HJ^A 11.01 g, ^>v;VT5>5. 10 iL, £J;]«^5Pl/>150 mL<D^ 

h;i/X>7>;i/*>^7Kfnti3. 32 g, jfcv*Tx~r;H60 mLftinfcfc. «fffi%* 
20 WW, x-~5r;HSfc# % ftjftU N-^>^;i/-t-4-tert-:7>^>;fr;M^ 
-Jl>7$.S -4- r- 1 - y^D^yJ1.75>- p- h;i/X>7Jl//}s 
(±KI8©ft£ft (4) ) 7.49 g&mco 

(5) mib (4) T#e»nfcfb^tii6. 63 g, mrtyvvh.mm.b g, 
tx^^y-;Hoo ^<Dm^m^mmmnrfmm\zximwimw\,r^ iox 

£A*8ifc50 mLix-x;U300 ■LOS'&ttfcaWlfU x~r;H£zfc:fcJ;tf 

4-tert-^h^r->*;i/fc;P75y-4-^^;V- r - l-i/^DA*^ 
7^> (±IEIHO^% (5) ) 6.87 g£#fc 0 
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(6) mm (4) (Dxmomwt*, Tm^tirhv^^mmxmmv, zuu 

; s\*Dr>-mWtX?)V (30:1^3:1) ) \Z&?Z>Zt\Z£Q, 
5 N-^>^;V-c - 4-tert-7>4 1 v*;V#n;i/75y-4-^5 1 ;i/- r- 
l-v^p^~>;py5>^#fc 0 oViT2in^±IB (5) IMICIIL 
T, c - 4 -tert-7h*v;*JJl/fcJ|/7$ /" - 4 r - 1 - ^n 

s\*zs)V7*> (±.mm<Dik&m (6) ) 

##$16-2 

10 ##0iJ6-l<D (1) ^©X@fC^ViT^5 1 ;i/3-> 5 H^^T^>^;i/^- 
^SoWl^OU H*fflVi*S^tt, ##W6-1<5 (1) ~ (5) (6) 
t«LT, t-4-tert-7h*v#;i^XJKT$/-4-t Fn+yJV 
r - 1 - v7 o^y;V75 >£fc«c - 4 -tert-7 V^KM 
zjV75/-4-t^n^y;M5 1 ;V- r - 1 nA*-»P75 
15 £fc> ##M6-1® (1) ©ISfc^ViT^^a-^Hfc^T^ 

y^WoU F£JB^3&^«> ##0»J6-1© (1) ~ (5) (6) 
JBtpgflifcLT, t-4-tert-7h*v#;i/fc^7=- /-4-* h^y^ 

r - 1 -y^n^yjV7$>Xttc -4-tert-7h^>#;M*x;i, 
75/ -4-* h^v'PWl'-r- l-y^D^yJ|/7S>^#fc 5 
20 ##$J 7-1-7-18 

t- 4 -tert-7 h^y*J^~;i/75 / - 4 - ^fJV-r- 1-y^D^ 

^>;i/75 y mm^mm 6-10 ( 5 ) atflisn^flj^*) 1. 70 g, 2-7 

P D tf U 5 ~7>2. 04 g, 5M 7 7n fc!;VX^7 5 >3. 24 mL, £ 2 -7 
P/17-JH3 mL0?g^^l2Bt»M^bfco 

tf?74~ {mmmmx.^)v-^^y (30:70 - so:50) ) ifissufc. 
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-t-4- (2-H'J5^-;i/T5y) -r-l-v^o^\^vJl/7S> (^5 
7 - 1 ) 587 mg£t#fc 0 

5 sfe, Mj&mmt&vi&m^ mmzLT%5(Dm%M 7-2-7-5©^ 

^□^^>;i/T5> (Mia##^j6-i© (6) mTmzntzfc&m 
ttfomMk^m^m ra^tc ltv s 5 7-6-7-9 ©ft-g-w 

10 #fCe 

t-Xtec- 4 -tert-^h^S/*;i/7^n^T$ y - 4 - k Hd+^ 

;>wv- r - 1 -e^D'Mr^i'Ts > (##M6 - 2) ttfommk&w 
t%mt<\ mmzLT, ms<D7-i 0-7-1 soit&mzmc, 

##$| 7-19-7-23 

^J6-l©{b^tl (3) ) ^/SiEM^ (T5>fc-£rtl) hU7"fe 

J:t),.S5©##^J7-l 9-7-2 3 0ft^|S#fc. 
20 ##M 8-1-8-4 

(l) 4- (tert-yh^^;i/fc;P7$y) v^n^+fV >16. 93 g£N- 
>WWS>$W7$>10. 55 mlCD^b/^l^>160 mlJgifcfchUT-feH*^* 

'>'J*WD7h^77^f- mm : A^U->-ftKx^;K97:3-83:17)) 
TfSfSU $ 6 1t>t:li LT»t § ^ it, fazM&Ltcb 
(Dt^iD^X. N* -^>^;i/-N-tert-^h+v*;^-;v-N' -y^ 
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trans- 1, 4-v7 pa=H}->>>7$ >13. 55 g£#fc. 
il©ft;£%13.53 gtaMMfc/t 75*£A-lfc*2. 00 g©y ^y-;i/*CDM« 

tfSTZZ. N-tert-:7>+~>#;V#-;W-N' 3^- trans- 1,4 

(2) mib (i) mTmznitfcGm&kxmj&mnfc&to mtm) 

U £ AttlDt^ ^<h(CJ:D> ^5 0##^J 8 - 1 ~ 8 - 4 ©fc£tl£#fco 
10 9-1-9-45 

trans- 4- (tert-7>^v*;i/fc;i/T5 / ) v'^DA^ty-jl' 10. Og 
£2-#on- 5-~ hotfU^> 7. 35g 0f h7k HP7^>150mL^t 
60%7K^b^-hU^A 2.04g SIMrfcJn*., ^6>^^^^;^;i/^^K30mL 

D*M©^*^nnMA-lli^ (20:1) ) Mfc#5n& 
»*^^$«l^h^^1t>il^il:I^U, WSCiT, trans- 
1 -tert-^ h+->*;i/fcjl/75 7 - 4 - (5-nhD-2-tru^*+ 
20 v) ->^D^\^>12. 20g£#fc„ Z\<D4k&m0Q ng©x*/-;H0 illi 
*&{C2 N tt»-S>3-*U->2 Bl»»*3taA, Sfi*T?18l*M«#bfci *fffl%* 
tt%U trans- 4- (5--hD-2-lfUv?;i/^'» j/^D^^7 
5 > • SM^ 6 9 - 1 ) 568 igftftfc. 

£fc> ttmmn<k&y>}*m\ mmtrnwuzhx. *6®##^i9-2~9 

25 - 4 5©ft^«*#fc. 
##M 9-46-9-47 
t rans-4-7 5 / n A^tfy 00 g- Ox h 7 fc F □ 7 5 >10 ml 



WO 02/30891 



45 



PCT/JP01/08803 



HUtfATttJifk l§«S«JBE®*Ufc. »at*NH-^U*^5t7 
7A^n?h^77^- «I : «x^;P-A^lj-> (1:4) *6^nn*jk 
A©^) TlMrr* trans-4- (2-lf'J5^M*y) 
5 fp D.A^r'>;V7 5 > (£ 6 ©###>J 9-4 6) 788 mg£#fc, 

*&, #JfcICM£^£ffl^ ffrfB£ll$l£LTg6©##M9-4 7©fc 

###J 9-48 

##09 9 - 1 £is]$UcLT, trans - 1 -tert-7 h^rv* JVfc;V7 5 y 
10 -4- (3--hO-2-tfU^^v) '>^DAtf>§#&. OUT, 
£©lb£#>3.35 g©x^y-;V30 mlM^50 < CTM#b, 7 
(«5$) 155mg, Stct F7S>>l*»ftl.6 ml^JP^^o 10# 

15 Lfc, »&ftfc3M£*x*/-;W-aK (1:1) te«kD*MMfeU f§Jt,£M 
T3i:<hT, trans- 1 -tert-yh^>-^;i'^x;i/T5/-4- (3-75 
/ - 2 - tf U SW^S/) ^ d A^it>2. 58 g*#fc. 

U trans-4- (3 -75 /- 2 - tfU ztfrtti') ^DA+^75>- 
20 (* 6 ©###! 9-48) ^#fc„ 

##09 9-49 

trans-4- (tert-:/ h^>#,M*x;V7S /) p^^+f-y -ji^cfc^Jfo 
ft*Hb£ft£JflV^ #*<«9-ltra*lC«ia-rSJltfcckt), trans-4- (5- 

25 75>-«»S[*#fc. 

££ifc:J:!h *©7U-# (£6©##099 -4 9) 
##0!l 9-50-9-54 
N-tert-7>*v#;M^x;Wrans-4- 
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%m&m mm-j^^>mm) m<r>tt&m) 2.75 g&#nn#;w>50 

>tmm. 14 g, h Ux^;P75 >2. 79 iL^JD;!, Mfc5S# 

(50:50~100:0) ) TfjtirTS H £fc«fc 0 , N-tert-^ 9 s%)V#=.)V- 
trans-4- C5-X {V^)V7^J) hf U 5 >-4— f 

10 v^D^v;i/T^>2. 74 g£#fc D 

*?nU trans-4- C5-X h*v#;V^x;i/-2- (¥*^)V7S.;) tfU5>?>- 
4-f;M-*5/) v^D^v;P75> («6<Z)###J9- 5 0) £f#fcc 

iffBtlflUdbT, ^6©##^iJ9-5 1-9- 5 4©^#5^t#fe 0 
15 ##M9-5 5~9-5 7 

(1) N-tert-^h^v^^^xjlz-trans^- C5-x h3rv#;i/fc;W2- (>> 

^^7^/) tru 5^>-4--r;v^-^^ v^p^\^->;i/7$> (###19 

- 5 013*5 tt£ TOMS W^b^fe) 2. 675 g£x^/-;H5 mLKl^U 
3N-7KM^hU^A7X^3.27 mL£gffiTUDA., «JS#Lfco S^^tK 
20 T«^> c7X>^«^4>tt^^^^tf^feo tiimLfzfe&ZmWl^ 
7KT^fe^MJ£T^bT, N-tert-^h^v^;v^-;i/-trans-4- C5-#;i/# 

2. 015 g£#fc. 

(2) mW, (1) T#£n£tel^£Mf*<hLTffiK 1 - 1 illlii 

# < bT, S 6 ©##M 9-55-9-57 <7Mb£tl<H#fc6 
##M 9-5 8-9-6 4 
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(1) 0.526 mWmt^^y 10 ml^fcDMSO 0.494 ml* 
trans-4- 1 ert-^ V^isXfr&ZDVrs. J n^ij-y-M^^?U> 

mmms i1£»tu 5fc3o#«K:Hjx3 i ;p75>2.52 iisim*., -78 t; 

it>--f V^Dtf^x-^l^^KMU (tert- 
^h^Mz;v75/) v^o^-y-y>o. 903 g£#fc„ 

(2) MB (1) T&&ftfcrt;£fo33.05 g<Dh;VX>350 ■HBfcfcl.O MS?-f 
10 V^;i/7;V5x^AhKU Hh;i/X>^313 ml£-78 iCCTiTl, MM. 

*#>->f yyotf;i/X— r;Pa^««KK:Ainftmt, 0 <CT2iii®bTcis-4- 
tert-y h+>>*;^x;V75 / J/* aMrUV -;i/6. 95 gfcftfc. 
20 (3) fulBT#6nfccis-4-tert-^h+->^;i/^xjl/75y^^O'\^^y- 
;W3±W«fiftflj&to£J8V>, ##0IJ9- 1 fcRHSSfct/T, ^6<D#«|9 
-58~9-64 <Dik&M%mt£o 

io-i 

(1) 4-tert-7> + 5>*;i'^x;i/75/-4-^^^v^O^++»-y > 
25 9. 13g, 7k*fc*£*^hU£A 3.05g *5«fc^yyntrjW7;m-;i/ lOOmL 
'©g£«j*£fi^ii5IK!«#Lfc. £«£»T, ISfq^b7> ; Ex^A7j< 

&u m&ma-hvv&'zftim. ®mzu&%%tzct\zi:y), t-4 
-tert-yh^~>*;v^x;i,75y-4-^5 1 ;i/- r- i-^da#;- 
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)VRXfc-4-teTt-?b*i'%)V$-)Vy*;-4-*3 L )\s- r - 1 

nA^y-;K0l^|j 9. 20g 

(2) mm (1) T»^nfcft^« 9.20g, p-y h+^AS»^oU F 8. 26g. 
^^^75 y If U> ? > 5. 93g &&tfm\:*?-V> lOOmL ©1^§ 20B# 
5 MflnJ»3I8KLfc. K«*&fi*DRK**^- h U ^AtK^ 10% £ 

-l-i^n^iJ-y-ji, (cis#fb£«fl0.68g 
U-> (1/10) ]T?»»U t&fBte&tl (cisttftte*) 

y*J^-Jl/75 y-4-y^Jl/-0- (4-y h^y7i^M-jl/) 
-r-l-S^o-MrUV-^ (transfrfls^) ©g-grtj (1:5) 3. 50g * 

15 (3) irlE (2) T#€>nfccistt£t)10. 68g, HJ?A 6. 10g, y 

150mL *«k^* 120mL4>2I-&$l£;» 1 B^n^Lfc, 

20 5y-4-y^;U-r- 1 -^n^-thy-^ 6. 61g %mc 0 

(4) tfffB (2) Tl#e,nfccis^<htrans#:©?^ti (1:5) 3. 50g £fflV\ 
MIH (3) £rotKlc4fi3?-*c£fc:«fc!3, t-4-tert-^h^->*;Pfc;i/ 
75 y- 4-/^- r- l-v^D^^y-;H.77g 
10-2-10-8 

25 t-4-tert-^h^v'*;i/^-;i/75y-4-y5 1 ;i/- r- 1 -^D's 

-liil^fcbT, ^ 6 ®##« 10-2-10-3 ®ft^«$^fc. 
c-4-tert-^h^'>*;i/^x;V75y-4-y^-r-l-'>^n^ 
•y-y-;!/ (##M10-1 (3) ) ITOCbT, S60##^tJlO- 
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4-1 0-8<5^ftS#fc. 

11- 1-11-38 12-1-12-96 

O-^^;P-^>i/;l/T5>250 mg, M3-^3^7^/7°Dk 0 ;k)-3-X5P;k 
5 tUV^-i^ Hm^434 mg, 1-k Fn^~>^>y> >J 77-^306 mg, Rtf 
N,N-y^fMM75 K5 inL^^^ST 1 5Bt«#bfco Kit^fc 

Cited: DN-^>^;i/-trans-4-tert-y h*5>#;i^x;i,7$ 
10 y-N-^^;i/v^PA^rit>^;V^^-l7-$ F691 mg^fffco Cl 0^^1670 mg 
£4N-i£M-S^*lJ->5 mL, JkW**1)->5 mKDB^^^l 2mmm 

WLfco Km&zmm'tz> z. t \z & o t rans-4-7 $ j -n-^ > v;i/-N-y v 

£ n^\^rit>^;i/^^5 H • (H7 1 1 - 1) 585 mg£#fc„ 

ItlT, TfBS7*5d:^g8(Z)##Ml 1-2-11-3 8&&X$1 2-1 

- 1 2 - 9 6 (Dit&mttm^ emu 7 u -^t-grt/tt, *»tift;&«7j< 
20 (mnr^y^m (tr^u^Mb^, £^^>(b£ti&a «, mib# 

##U 5-1-1 5-1 1, fcb<&&*a#£, feL/<«;rne>^»^-& 

12- 97 

(1) trans-4- (tert--?b*yt))l$-)l7^ y) S/^P^\^>^;^> 
25 M4.5g, 5M^E;l/*U>2. 29 g, 1- ( 3 - 3^1/7$ / 7°D tf;i/) -3 
-x^^l^iM 5 H3. 90 g, 1 - 1 Fo^y^>y h U 7>J~M. 74 g. 
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tt.m%mm'T%Zt\z£r). N-tert-:/h^>#;i/#x;i/-trans-4- (4 

(2) Mta (i) T*%t>ntcik&mA g<D9uu*)v&w mmmz, 

10 (25 mL) ^jJP^T^SfCTl 6^M#bfc 0 S^fCX-^l^px., #r 

trans- 4- (1, 1 -^y-4-5 : t : EWJ^WJl/») 
15 ->77 n^y^75> m 8 12-97) 
13-1-13-7 
trans-4- K>yJV^y^M^75/) ~>77 u^^-yt})V^>m 
5.07 g©Mb^^l/>50 ml^Mfc^b^x;W. 0 ml&tfN, N->^5P;i/* 
HO. 3 ml£JP;L, gSTlP#M#L£o 

20 Kmm&m&mmvTmzntzWfo(D?t>mmg&, »bfc2-75ytf 

USv>207mg<h HJx^l/TS- >0.4 ml£>M;*5P|/8 mligi^JP^o ^ 
^T2B#f H mm^ ^JfS^fcTK^JPx., ■ ^nPTjN^ATttttSLfc. »tB«2i 

n*;|/£-^/-;i, (50: 1) ) TMiTTSiltklJ:^ N-^>>Ml/^ 
25 v#;i/fc;i/-trans-4- C (¥V 5.i?>-2~1 )17 s. y) #;|^x;W v^da 
*v-;i/7S>240ig£#fc o 

z.(D{t^m^^mmm\znL, trans-4- c (tfu^v^-r^y^y) 

#;Ufc;Ki i/7 7DA ^ i/ ;i /T5> (^8©###|l 3- 1) <H#fc 0 
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\Z9BM?Z Z.t\Z&*), %8 CD##0i| 1 3-2-1 3-7 0fc£4fe*#&. 
30%Jlfc*SiM^3 il+50- CT4ltraS^bfc. RjS«fc^V^Ot:;W 

ffiU 1 3 - 2 ©fc£#|CDJHfi«tt, A°7^AMi^WOT0 

io mail, mmzmmmffihtzo 

###| 13-8 — 13-16 

7;W^f>#H^T, t r ans-4- <S<>&)Vttz/l3)Vtf=.)VTS /) is 
^OA+1j->*M>^DiJH 1. 0«, hU^;i/7x-;|/9 1 >l. 92g, 5** 
nntfX (h'J7i-WX7^» A°^v?A61mg, Rtf >>:fr*-!f>10mL© 

#5nfciI^'>UW77'r>a*7A^n7h^77^- (&& : |?& 
Xfr))r^*Vr> (1 : 2) (1 : 1) ) Tfif&U N-^>v;M-^>7J;i/ 
^-;i/-trans-4-^>V-f;i/>'^nA+'>;|/T5 > 883mg&f#fc. 
20 £©ft£-#l870ing£, 7;i'=f>£B&T, h U ^fJI/y'J ;W3-5? H 1. Og, 

fgU £J»fc^/-;i/0. 17mL<i:S?x^;i'X— r;W5mLSJ0^., SIt3 0 

trans-4-^> s /-r;i/->^D^\^F^;P7^ > (I8©##fjl 3 - 8) 830mg£: 
25 fcfc. 

fTIBt^fcLT, ^8©###J1 3-9~l 3-1 6©te£%£?# 

fee 

##M 13-17 

(1) trans-4-^ h+v^;i/^x^^^a^^>-l-^;^>^5g<h^-y- 
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^□UF^ttfCo Zvmtt^UyWmLmmz, MTTWJ>7. 58g 

*mTL, 2mmmw^rzo Kjfcmzimjiywmmzm. zuuxjv 

5 Vts^)Vyyyy^^yA^u^h^^y-(- (mu : H^XtM!/-^^ 
(1: 1) ^£Bmx5f^-£nn*;l<A (1:1)) TitMU M^-^SIS 
MUX, trans-1-^ h^^^;i/#n;i/-4- (t^U/^M-JW v^n 
6.49g£#fc 0 

(2) 7;i/if>#SmT, ffl^P^tfcLDA (U^^A^-fV^otf^T^ H) 
10 <D^1t>-T-h^k h'D77> (3:5) ^40mL (0. 024mol) fc. -78*0 T\ 

tulB (1) ^Xt#6,nfe^#I 2.0g©^b^bh*D:7^>^10niL£$rFU 

2B#F B ^Hj-T-3or^-e#M#bfc 0 Kmmzmm-imzftiML, *^;i/3- 

ttffi*&£10^X>l?7.k^ 7jC, »^7jCTli^»b, ^7K^^hU 

■7h^77^- (mm:mm^)v-^\^> a : 2.) (i: o ) t?*ss 

U 1-* b^>#;i^x;Wl-*3^-4- (tJV*'jy^;^-Jl/) v^P'x* 
1t>(73Stt#:^tll.47g^t#fc 0 ;i©^tl£7j<i^b^hU^158mg, x^ 
y-;HmL, 7KlmL0M^tl^T^M12^^^bfe. SJ&^^x^x-t- 

£tfc„ ^§vx^x-x;wA^-y->n^^e)S^L^ 1-^ 
~>*;^x;i/-i-^^-4- (^;J/*U /#,M*x;i0 s^n^+j-x^-g 
tt&592]iig£#fco 

(3) fftfB (2) ^Tt#e»nfcfb^tl 546mg£, TKM^-hU 
25 <7A251mg> y-MviLs 7j<10mLO?I£#74'T 1 1 OtU 2f$«#DJ«#t, 

\\&m (tlM>m) 479mgiv7xx;^X^x;i/T^F550mg, ^>P)V7 
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7r>a*7A^D7h^7>f- (»*■: W»X^-;P-a*1J-> (1: 2) jfe 
6 (1 : 1) ) TfttiU H-*>V)Vttisl3)Vtf=.)V-l-*r)V-4- (W* 

(t^U/*^*-^) y^UA+yJl/75> (i8®#^Jl 3 - 1 7) 

13-18 — 13-21 
10 trans-4- (tert-^ r^>#;i^-;W7$ J ) n^-y- >M£ 
t°^v>£fi!B##Ml 1-UMilT, N-tert-^h^v-*;V^ 
=;wtrans-4-(i-K^9^=;w*;w#n;w y^nA^yjP75 
£©{t-»400 mg, h'Jx?;PT5>260 mg, &cta^t*5Pl/>8 mL©Zg 

^ilCcfcO, N-tert-7 f h+v*;^n;i/-trans-4-(4-^ h^v^;i/^x;i/-l- 
t!^7y-WJ^-JW ~>*nA*$y;K75>410 ig£#fco 

20 trans-4- (4-* h^r5/*;^x;p-l-tr^7^-;p*^#-;W s^n^i^ 
75 > OS 8 tf>##0ij 13-18) 

mmtmmizLT, i80#^i3-i9-i3-2i0^s 

##M 13-22 

25 N-tert-^h^S/^v-*;^-^- trans-4- (t£^?>V #;V#x;W 
->/7nA^r^Jl/75>623 mg> U-^lh^y-3-y^D^-U-^ 
:*>340 ig*5«fcrKX^/-;P5 il®jg£fc&£irc2.5H}I#Lfc. £J«£ 

uu&)V&-**;-)\, (50:1) ) T?««lfex— r^KlT^bUfc. 
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:0ft^i^S|-^W>l:|lltTKIb 1 trans-4- C4- (4-x 

^□A^>Jl/7$> (S8(Z)##^J1 3-2 2) £#£ 0 
13-23 

5 (1) N-^>v;i/^->*;i/^-;i/t!^^v>1101 mg, 3, 4-y^h+y-3 
-^nyf>-l, 2-v^>1131 mg&cfctfx^ J—M mKDM£m&&MT* 

2mmmw v tc 0 Emm^mmmm u t# e> nrcmm* >> u * 5 a * o 

Yh^77^- (il:^nD*M-«X^ (19:1) ) TKfSrtS Elt 

££D> i-^>^;p^+'>*;^x;i/-4- (4-7 h^^-i. 2-i^*v-3-~># 

10 P^x>-3--T;0 -t^v>l570 mg£t#fc. 

£©te£^£io%&M3mi<z>#&T> fcmnmn.T, /^^v^mm-emm 

IT, M^U 4- (4-^h^v-l,2-v^V-3-5/^n^>-3-f;i/) -If 

(2) MB (1) X«m*>ntzfc&m ttvms- (4-^>5?;V^'>*;WaP-;W 
15 75/)^n^f>^M>ii'a'J ^b^^U->*, MJX3\>P 

75 >^TB;:K^£«;i£fc£D, N-^^^v-^tfx;!.- trans 
-4- C4- (4^h+y-l, 2-WV-3-^^nyf>-3-^;V) t^SV* 

(3) atis (2) nn^ntcit^mt^^)V7^>m.mm.^ hux^;w7 

20 5>#£T> x^y-;P4>TH^^-fr^;iifCctt)> N-^>^;M-* 

fc;i/-trans-4- (4- (4-y^fJl/7$ 7-1, 2-^V-3-y^ nyf>-3- 

3>5{b h 'J ^^Vy^^ilLTMl, trans-4- [4- (4-^*5f;U7 
$ 7-1, 2- WV-3-y^ o^f>-3-f ;V) ¥^7i?=.)ljj)Vtf~)V) *st> 
25 DA+y;i/75 > (M 8 13-23) 
13-24 

N-^>^;i/^->*;i/7T?x;Wtrans-4- C (5-t KP 3^*^-2-^ V< > 
KUx;V) *;i/^xjl/] *st7W\*z/)l7$.> 0. 31 g£>x b?t Kp7^>- 

mt^vyvs mwmmmzmr. hux^;v7$>o. 15 mi, mt**> 
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bfco iI(:y/fMM75 F5 mh t^jfr'J >0. 25 ml£iD;i> SiSt 

h^57^- (tttt : ^no*;i/£-^/-;v=ioo : 1) tHIbfc, 21 
©<b-8«7.k*#fflmT, /17^^*T?11IT, trans-4- C (5-*;!/* 

<D##0U 3-2 4) 
10 ##M 13-25~13-29 

(1) N-^>^;l/^*v#;i/fc;Wtrans-4- ( (5-hHD+y^f;k2-fV 
-f>Ky-;W) #;i/#x;W y^DA+WS >4. 0 g©i7Dn7jN^A120 ml 

15 mmv. SMW?>itl:J:0, N-^>> ? ;^^>'*;U^n;i/-trans-4- 
C (5-*;i^;i/-2— rv-f >HU^jv) is?w\*i/)V7^ 

(2) «Ii3J5 gCD7K^fC«T, ±IB (1) -e#e»nfe^#l 2.75 g, 
X^/-;W10 mlZMZ-tcm, U ^2*2. 61 g©7jc^£MTL£: 0 /Jc 

20 ^rmmmwv, -t^K h\zxm.wmm^mB^vrc a mw\zimn* 
®M*mi£'g£Ltz. mmz^D-y-x-T-juzmmh. mgkzmwtzz. 

tlz&Q^ N-^>v;^=^#;V#xjWtrans-4- C (5-*^^=^->-2-f V< 

25 (3) ffifB (2) T?#6n&flS^ftSfflV», ##09 1 l-"ltH*fcUT, EC 

fc«k*K trans-4- C (5-^^f^75 7 *MzjhH V^f > F U * 
->77D^\^^75> (^8 ©##^1 13-25) 
mmz L/T, S 8 £>##M 13-26~13-29 0D{b£tt*?»fc. 
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###J 13-30-13-33 

(1) N-^^^S^Vtf-JMrans-^ C (5-*;i/$;i/-2->T V-f > 

*;i/#-;v] '>^da^7$> (##^ji3-2 5cd (i) 

nfc^%) 3.0 g©7-fe h- hU;!/25 ml©!!M£tert-:/^#;W\^- 
5 b2.6g, h'jx^;i/v^>3.5 ml, h U 7;V*-nR8tl. 15 ml^JPTU giBlc 

trans-4- C (5-tert-7h*:>;fr;i/fc;V7S / ^^l/^-l' V^>F'Jz;V) 
10 #;^-;ki v^D^v;i/75>£f#fc 0 

(2) mib (i) T#e>ti^b^%^, tk^hmt, ^7i?v&j%mT«mm 

T^^ttcbD, trans-4- C (5-tert-7h^v-^;^-^75 J j*3\Jl/-2-f 
0) £#fc„ 

15 (3) HUB (1) T#5'nfe^%S4N«K-^^^>T?5!lST5JltK:«t 
0> N-^>i?;i^*~>#;i/fc;i/-trans-4- C (5-75 7 ^^;W2-^ V-f > H 

(4) tCrlB (3) T#&nfcfc£4& (&*&) 0.5 g©^b^^w>-tfU^ 
>5 mi»«fc, ^ftS/^n7°nA°>*;pfc;i/0. 25 mi^jjflA, g2&4B#p B im# 

$77 4- (mm : ^nP7)N;PA-^^/-;i/=5 0:1) TttSLUMS 

trans-4- t (5->7n7 , D \£)V% fr#-frT $ S *3\JW2 - -f V-f > HU-;W) 
25 #;i/#-;K) S/^DA^->;i/75> (S8©##M1 3-3 1) . 

IfiCUT, $ 8 ©###J 13-32~13-33 ©ft;&$j£#fco 
13-34 

(1) N-^>^;i/^-+^;i/fc;i'- trans-4- C (5-*^5;i^2-T V-f >KU 
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ntzK&m) 0.3 g<Dwm iio»»ic, bKn**>;w75>a«HiH).08 g> 

-r^^tfcJ:^, trans-4- C (5-*>7/-2H > V-f > FUXJW *;M*x;W 
y^DA+y^75> • H^ft**»!ft (Si 8 ©##0B 13-34) 
13-35~13-46 

(1) N-^>^;V^v*;^-;i/-traiis-4- C (6-xhn-W>F'Jx;W 
10 jjtitf—JV) ^DA+^75> (##0U 3- 1 tn«flD^rftT#6nfe 

J»Kfft<D{b1=rtl) 6.08 g(D^7Kx^/-;V (X^/-;H20 ml + *1. 2 ml) 
JH*8«^8MbSI5 1 7.X17. 33 g£in*., 7)Vd>m®n.TT'4. mmtiaMWWlL 

15 »bTff&nfc»aE*, y'JWA7A^D , 7h^77^- «:^DD 
*;i/A-»BIX^JW (2:1)) T**Sfi-r*;i£fc:«fctK N-^>W+'> 
*;i/^-;i/-trans-4- C (6-7 5 / - W > F I) xjv) #jM*x;K) ->^o^\^r 
v;i/75>4. 72 g**fc. 

(2) MtB (i) -e'&znftik&mm mgvmttT-uyiQ mmmz&m? 

20 tfU > ? >0. 12 mlt^TKMO. 104 alfcjn*, smmWLIt. KJ&mzS%m. 

^o?b^77^ (SR^now-ftiifjv (i:D) T?»S8bfc. 
£©4t£«, /^^^A^itllLTTOtSutK:.);?), trans-4- 
25 C (6-7tfJV75;-K >HUx;W #;V#xJKI y^D^yJV75> 
8 ©###J 13-35) 
Sfc, K«K: LT, ^ 8 13-36-13-37 <?Mt£M#fc„ 

(3) MIB (1) Tf#£>tlfcte£%400 mgOtfUv^lO ml^K^r?*^ 
>XJl/*zj^n'J HO. 085 nlSJn^ 5IW#Lfe. E)ftifc£«JBEiftitL 
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u^YVyU- mm : £nn*;!/A-imx5P;V (2: 1) ) mmvtz„ 
Z\<Dfc&WZ, A7y^AKST|ILTMrit5 : ilii f) , trans-4- 

> CS 8 ©###1 1 3 - 3 8 ) 

(4) mm (i) Ti#e>n^b^*403 mg, n, n-^^)v^^^>mmm^ 

mg, l-bFa^>^>^/hU7^-;H73 mg, £I>*h U X^;U75 >0. 181 ml 
10 ©N, N-v J ^^;W^;i/A7^ H15 Bl»»ftMT?5ll#MjJI#bfc. fcfoWL&ffi 

*7A^DYF^77^ (^ffi : 77nn/J>;PA-^^7-;i/ (50: 1) ) "C 
15 ZCDik&m*. rtypy&fcMrmWLTMU&'fZCtlZ&y), trans-4- 
77a^\^i/;i/7^> (£8©##0U 3-3 9) 

(5) KT1B (1) T'#C»nfe'fb^t/402 mg©7-fehxhU;H0 ml»»ttfc37% 
aftJPTU >7jc^0. 8 ml<h h U7-fe h4->7MtW7it:)- h U ^A635 mg£g 

20 fiTin*., 1.5B#Wj£#bfc. RJ5S$£tJ<T«U ftHx^Trttfflbfc. 

EES* Life. ^'J*^7A^D7h^77^- (»i:?QD* 

;VA-»KX^JP (2:1)) 

iloMS, Ar^yAOTlbtlfl^^iaf), trans-4- 
25 C (6-y/^7 5/-K>F'J^V) *;V#x;W y^DA^75> 
8 ©###! 13-40) 

(6) N-i>i?)V** s st>)V#-)V-tTw&-4- C (5-x b o-W> H U x;» 
#JV#-;K) z/p n^^;i/75 > (###l l 3 - l £Hl*©;£8re$&n& 

it&m *ftmmmtLTm^%®\$, mm (i) ~ (5) tnatebx, * 
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8 ©###J 13-41-13-46 ©ffc&ftSfcfc. 
###U 3-4 7-13-52 

N-^>>?;i/^S/*;Pfc;Wtrans-4- C (5-t Ha^r^-W > H U- 
;V) ->^n^->;i/75> (###J l 3 - l tmmvJsmr^Z 

5 tlfcfb^tl) 400 mg(£>N, N-y^?MJl/A75 H5 U^A451 
mgW2- (5^5P;i/75/) X?)V>7ny\immmz% wZMtl. 50-CT19 

h^97*f- (fiSfffi : ^aa*;WA-^y-;p (30: 1) ) TffMbfeo 
10 Z(D{k&m%:> *?J—M0 ml— rt^k KD7^>10 nlJH8tiKfi:« 10% 
A^v^A^^tt^lOO mg&l^l?7> ; E~'y-A920 ig£mi7ftMftiri!tittt 
bfc. *SS»£»S«.IU Il^iEilt trans-4-( [5- (2 
-y/W5;xfj0 ^y-M>FU-JW ^jV^-jHy^aA^y 
;i/7S> (^8£>##Ml 3 -4 7) 281 mg£#fc 0 
15 IfffBilWIIitcLT, ^8(D##^J1 3-4 8-1 3- 5 2<D\t^%^ 

14-1 — 14-16 
cis-4- (tert-y b**s%)V$-)V7 2. S) ->^D^i5->*;i/^>^400 mg, 
4-t HD^rvtf^U^>216 mg, 1-t FD^i/^>^/hU7^-M44 mg, O 

20 -^>y h u 7y-;p-i-<;v-N, n, n-, N'-t- h y^)V^u -^a^+i-?;!/ 

:*D*?;:7x-h686 mg, N-^^V^EJV^U >398 uL H-Pt^lV 
*;i/A75Fll inl^^^ST14B#^m#bfCo S««^Jn^> ^ 

25 *+r>5 ilfc»#U 4N *£-5?:**lJ->6 ml£JD£T^MT12ll#P B m#bfc. 

7^£mTMJ±MT3£££J;^ cis-4- (4 - 1 Fd^tf^U 5? 
^77DA^s>;i/75>-mmm (^8©##M14-l) 
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ttfcmm<k&w%m\ mmtmrnzmrnvx, *8©##«i4- 

2-14-16 ©ft£$j£#fc 0 7 U ^K^fc-&tl<D7K 

Mmzvknxw&xmnv, ^nu^AxmrnvrzW:, mftmzmjmm 
^-hu^AT^ jgji^Mffi^f %zt\z&vm£o ) 

5 ##M 15-1 

N- (tert-:/b*->#;Vfc;i/) fc^^^Xl.OgJ^^^^^l/AT^ 
H(7ml) flSSKK:, fimt) U 7 A (742mg) , Kfca^^^W (1. 09g) £inA 

io ^)\z\L^vy • 2 

15-2 

4- (tert-7>+^;V^"Jl/) tf^UH> (l.Og) 0*^U>? 
H (10ml) ^Il;y/^75>II1 (430mg) SjfliU S^»T, 
15 h'Jx^;i/75> (0.84ml) <fc HJ Tir h^y^nt KU H (1. 17g) £Jn 
^fiT3P#TO#tTRjSS-tir^>C<i:t j:D> N-tert-:/h*~>#;i/#- . 
)V- 4-^^^;VT5 / tf^U :ti««lt§iit;J: 

4- (z?*?-)W^J) tf^Uy>- 2SiMf#fc 0 
##M 15-3 

20 N-*;i/=-;i/tf^^> (5. 08g) i>-^n^\^it>^;P^^^T^xt H 
(7. 50g) ©i&fl^5Pl/> (50ml) mmz, MTh'J7th*y«*^ 

h^mj^a (io. 5ig) mux immmwvxE}t^^ct\z^ 

25 #feo 

15-4 

l-tert-7h^v*;i//J<-;i,-4-t:FP+vt:^U> ? > (0. 900 g) , 2-7P 
ok°U5v> (0. 666 g) ©fh7tFD77> (4.5 ml) ®m\zW%7kmik 
T^hU^A (0. 232 g) %'&*\ZMZ., 2BfW^ ^^l/TJl/**^ F (1.0 ml) 
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SimA&ffl-Cl B*#UTEf£3it* Z.£\z&Q, 1-tert-^ h*is%)V#-)V . 
-4- (2-h°U 5 5?x;W;T*~» t!^'J 5>>§fc&. . Z.<Dik£®*)M.MTWimn 
'T£E£fc<ktK 4- (2-t°'J$y-jmy) K^U $>>.-«ffllttS»fc. 

5 4- (5-v'7y-2-tfU> ? Jl/^v) tf^U^>-*»i[ 
4- (5-^nt-2-KU5^-^*^) t£^U^>-M*£ 
' 4- (p-rhD7i/+y) fc^U5»-iH6& 
##M 15-5 

N- (tert-^h^->*;i/fc;W tf^U^>-4-*;^>^ (700 mg) , W 

io jfru> (319 mD i-x5 1 ;W3 : (3-s?^5 1 ;W75y^nif;w-*^3i?^'f $ 

h* (702 mg) , l-tFP^^/h'JT^ (495 mg) , *J;tfN.N-^* 
f P (9 ml) (Z)^tI^^Ti6B#WJi#LT^$-a-^)C<ht 

cfcD#e>nfr^t/$, iMfflit, 4- (^;^ijy*;i/fc;i,) tr 
4- (p-^dd7x-jv75;Wzjv) twj s» • asfctt 

##0iJ 15-6 

20 4-75 7-1- (tert-^N^5/^^fc;0 tf^Uv> (700 mg) , $If| 
(512 mg) , l-X^P-S-O-^^^TS/^ntfjW-*;^^ 5 F (804 mg) 
l-fcFn^^WhUTV-* (567 mg) , £=ktKN t N-^^fM^A7$ 
K (10 ml) ©S^«*MT16I^Mi«^LTS«S*Sti:K:J:»)#6nfc 

m^T»abT, 4- K>y-r^75y) tr^u^>-*K*s 

25 

4- (2-tfu> J ;i/*;i/^x;v75y) 'twjs?> -ttattt 
4- &t7w\*~/M)vtf~)i75.;) twj 

##M 15-7 
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N— (tert-yh^>#;i/fc;W M^yVy (700 mg) , N-^^V-N- 
7iz^jWt^KDiJH (700mg) > S^b'JX^75> (1.05 mL) 
(D7±h=.hV)l (7 mL) «£gfiTl 5 W^bTJKJSS^Ct^J: 

#5|-#iJ 15-8 

N-^l/S^tf^^^XS.OSg) <hhUx^r5> (6.85ml) (omt*^ 
U> (50ml) *TO^>XMzj^nUH (3.65ml) £iPx., ^ 

ST 18B#p B mj$bT^$-&§^«htckD, l-*)l$)l-4-*?>7.)l 

##01 15-9 

2-tert-7"h + >'^;P#r.;i/-5- (tFn+y^^) -f V-f > H U >0. 99 g 
15 ©T^h^ti FD7^>10 ml«{C»T> MJX5P^75>0. 84 ml, ifift;^ 
^>X;^x;P0. 37 ml£jD7U *«TFlP#M#Ufco R^^#3^tK^JD 

saEtex^y-MO ml, ^V7 p atf;i/X^;i/7 5>1. 02 ml^rijp 

a, 3o^wip^»«EUfe. m^msiiu Mfciixfjk 5%m.m 

»'>'JiJ^rMD7h^77^- mm : ^^it>-rax5 1 ;i/=4 : 1) 

Tl*S£Ltl£«£#£:o ^n^v f ^^+l->5 mllC^U 4N 

8 m\*M?LX^.M\zxmWVtz, x-x^O ml£iq*T™Ufc«£M 

u x-T-;^#«c<htcfco, 5- (xh^^^^;!/) -rv-r>HU>-^ 
25 wtmzmzo 

5- -rv^>Fu> 

5- (-rv^ntf;i/^->^^;i/) -fy-f >fu> • %Bi& 

#%#J 15-10 
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5-75 y-2-tert-^h^v*;i/fc;!/-T 7-f > H U >0. 72 g©&{fc*5Pl/> 
8 mliWcHJX^l^^MUS ink ?unj%M*?M.tt ml£in;i^a5 

5 ifyyj- mm : ^na^;i/A-^x^=2 : l) 

fc, ^ft£^3r+J->5 mUzMML, 4N it^-v^l^ ml£JiDAT^j!&£ 
Tl#lfc. ml£in*TtlTaiL£M£MU x-5MI/$3?f L 

io 5- <y-r>HU>-mmm 

#*#ijl 5-11 

2 -tert-y b * - ;W5-T 5 7 -f y -f > H U > (WOOO/23428 £ 1^ 

- 1 tmmzVT&mZ&ZZtizl:?), 5- (y^WS/^fMM 
15 x;P75/) -f y-f >HU>S#&. 

OT©«1 a~gld, ^2~S813^ ±|B^ifiM*5«tt^##M©{fc'&* 
©^ttig^Jk^ftttfi^i:*^. (Si*. TMeJ 

*fc, a*, ms • apci (m/z) \ts nmfttfm (±^mt^^r>it 
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